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摘  要 
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Due to their remarkable characteristics of unique properties (optic, chemical and 
mechanical etc) and high surface surface to volume ratio, electrospun nanofibers will 
play important roles in future applications in filtering, high-performance sensor, 
bioscaffold, drug delivery, micro/nano devices and so on. Therefore, massive 
production of nanofibers is one of the key problems in their industrialization. 
According to low throughput of traditional electrospinning and inefficiency of 
multiple spinnerets array, a tip-less electrospinning (TLES) with high throughput is 
discussed in detail in this dissertation. On the other hand, to the chaotic deposition, 
two patterned techniques are put forward to change the electric field around collector 
to expand their application scope. 
The high output validity of multiple spinnerets array is analysed. The results show 
that, due to ineteraction of electric field, the needle tips at the middle array are hard to 
eject jets and the diameters of nanofibers diverse greatly. Thus, it can not be applied to 
spin nanofibers with even diameter with high efficiencies. 
The setup of tip-less electrospinning of nanofibers is designed and manufactured 
and experiments are carried out on it. With metallic circular cylinder as emitting 
electrode, the thin polymer solution on the can issue jets under high electric field 
intensity. The nanofibers can be obtained on the collector and its throughput is 5.2g/h, 
which is about 260 times than that from traditional electrospinning. The behaviour 
characteristics of Taylor cones are explored. The impact of solution concentration, 
thickness, electrode-to-collector distance, voltage and cylinder diameter on the output 
and the qualities of nanofibers is discussed in detail and the process parameters are 
optimized. The relationships between parameters are also determined. 
Basing on electrohydrodynamics (EHD), the solution undulation in tip-less 
electrospinning process is modeled and studied. The factors, which affect 
wavenumber, characteristic growth rate and stability conditions for perfect dielectrics 
and leaky dielectrics, is investigated. The analysis results indicate that (I) increasing 
solution thickness and voltage or decreasing surface tension coefficient can increase 
the quantity density of Taylor cone on the cylinder surface, and the surface charges in 















solution between micron-scale electrode is conducted to prove theoretical analysis. 
Symmetric triangle shape of conductive collector with the aided potential were 
used to change electric field to pattern nanofibers. The collector composed of top and 
down layers with two different materials, which actively change the electric field to 
induce to pattern nanofibers, is also researched. The influence experiments of 
materials, gap width and height of top layer on patterned effect is carried out. The 
latter pattern technique is introduced to TLES process and experimental results 
indicate that patterned nanofbers can be successfully fabricated with massive 
production. 
Keywords: Massive production; Patterned deposition; Electrohydrodynamics; 
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